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Conclusions: In many pts with TV ICDs who require DDD pacing, no 
atrial position Can be found without ICD sensing of ahial stimuli despite 
extensive testing. This device-device |nteractJon may be exptainod by the 
more aggressive slope In autagaln control in the PRx2/3, as successful atrial 
pacing has been reported In devices with less aggressive autogain. While in 
pts with HB this problem can be circumvented by programming to the VDD 
mode, in pte with sinus incompotence itmay only be resolved by engineering 
changes in the ICD autogain control or by a combination ICD-DDD PM, 
(incorporating a blanking pedod in the ICD sensing circuit), both currently in 
development. 
I 1001"'107 1 Facilitated Mda l  Oeflbril lction With Two 
sequential Shocks 
Dirar So Khou~, Manish D./~sar, Wilfl~m H ,~'~.nuer Ill. Baylor Colle~ze of 
Medicine, Houston, TX 
To test the hypothesis that two sequential defibrillation shocks can be con- 
gruently combined to convert atrial fibdllation (AF) lo sinus d~thm wfth a 
shock strength less than required with a single shock, we determined efib- 
rillation threshoios lOFTs) for slngle and double shocks in 9 dogs (20-,30 KO). 
Sustained AF (> 30 s) was induced by rapid atrial pacing and maintained 
by bilateral vagat :~mu~ation. qiphasio shocks (50% ti~; 90 ~:F) v-ere .npplie~ 
between two patch Plectrodes overlying both atrial free walls. DFT was de- 
lined as the lowest shock strength yiolding 2 conversions in 3 consectrdve 
attempts. Rate stabitization and separation between synchronous double 
shocks were both established by pacing the ventdch~ at 300-700 ms (25 
ms resolution). Doubts-shock DFT (111 4- 28 V) was lower than single-shock 
DFT (149 4- 37 V) in all dogs {Figure). With repeated double-shock def~dlla- 
tion attempts at varying shock separations, the minimum DFT ~ra3 attained 
at a single and unique separation in each dog (475 4-118 ms). 
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Conclusions: Synchronous, sequential atrial defibfillatien is ~fe and lea- 
siote; P~ acts in a step-wise manner that culminates in AF convomion at low 
DFT. This confers a new direction for managing AF by internal defibrillation. 
~1001-108 1 Spontaneous Sustained Ventdcular 
Tachycard;a: Mechanisms of  initiation 
Nahum A. Freedberg, John N. Hill, Joseph J. Evans, Richard I. Fogel, Eric 
N. Prystowsky. Indiana Heart Institute, Indianapolis, IN 
To define mechanisms of sustained VT initiation (I-VT), we analyzed stored 
eleotrograms or intervals from implantable cardioverter defibrillators in 93 
sustained VT (VI"-S) events from 38 pts (1-6/pt). Pts were 66 ± 9 ym, 
presenting with VT-S (n = 32) or cardiac arrest (n = 6). I-VT occom~l during 
amiodamne (amio, n = 37) or other antianttythmic dnJgs (AAD, n = 11 ). There 
were 3 I-V'l" patterns: A-Intmval from initiating beat to next beat within 40 ms 
of subsequent VT cycle length (CL) (n = 37); B-inter/at from Initiating beat to 
next beat unrelated to VT CL (11 = 39); C-short-long-short initiating sequence 
{n :  17). lnfltating beat interval compared with preceding CL was early (E, < 
1/3), mid (M), or late (L, last 1/3). Results: Pts with recurrent VI" tend to have 
same I-VI" type (p < 0.001). Type A, B, and C I-VT occun'ed in 22, 12, and 
8 episodes without AAD and in 9, 24, and 4 with amio (p < 0.005). Type A 
vs B & C occurred at a shorter sinus CL for all events (667 4- 268 vs 792 4- 
225 & 806 ~- 181 ms, p < 0.04) and for drug-lree events (564 4- 157 vs 760 
4- 227 & 739 ± 185 ms, p < 0.01). I-VT caused by E, M, or L beat differed 
for A (3, 17, 17), B (0, 29, 10), add C (2, 15,0) (P < 0.003). Typo A, B, and 
C had similar VT CL (327 4- 58, 333 4- 50, 352 4- 69 ms, respectively). We 
conclude: 1) 40% of spontaneous VT-S has type & I-V1" pattem suggesting 
the initiating beat is the first beat of VT-S; and 2) beta blocker may be usefu; 
in pts with type A I-VT that occurs dudng faster sinus rates. 
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~ Influence of=MIt~! Regurgitation and Left 
venlr lcumr ~systolic Dysfunction on Pulmonary 
Venous Flow in Patients With Atrial Atrltythmlas: 
A Doppler TEE Study of  110 Patients 
Allan L. Klein, Maroeio Cameito. R. Daniel Murray, tOistopher L Arheart, 
Unda Papa, Diego Sr, dl~r, ~ -.hard A. Gdmm, William J. Stewart, James 
O. Thomas. University ~f Me, achusetts, Womester,, MAt The Cleveland 
Ctii~ic Foundation, Ci¢~¢4and, C" ; 
Pulmonary venous (PV) flow abnormalities have been described in patients 
with ab;al arrh~mlas (AA); however, the influence of concomitant mitral 
regurgitation (MR) and left ventricular systolic dysfunction (LVD) has not 
been described. Using pulsed Ouppler TEE, we prospectk, ety studied 110 
patients with AA (fibrillation = 81 ;gutter = 19) and 10 normal controls (CNTR). 
Patients were divided on the basis of disease into 5 subgroups: CNTR; AA; 
AA + MR; AA + LVD: a~ AA + MR + LVD. PV flow oattems {normal, blunted 
or reversed) and the peak systolic to diastolic (S/D) flow m~o were measured. 
N Normal Blumed Reversed S/D Ratio - 
CNTR Io 100% 0% o% 1.48±o:c3 
AA 24 P.5% 7S% 0% 0.76 ± 0.07 
AA+MR 32 6"% 84% 10% 0.52 ± 0.06 
AA-~ LVD 11 27% 73% 0% 0.74 ~0.11 
AA+MR + LVD 33 ~ 73% 21% 0.41 :t: 0.~6 
Results: The S/D ratio for the CNTR group was higher than disease groups 
(p < 0.001). The AA group StO ratio was significantly higher ~ that in the 
AA + MR group (0.76 vs. 0.52; p .< 0.05) and AA + MR + LVD group (0.76 vs. 
0.41; p < 0.001 ), but them was no difference in the SK) ratio between the AA 
and AA + LVD groups. Reversed systolic flow only occurred in the presence 
of MR. 
Conclusions: 1) Atrial anttythmlas atone signifcantty blunt systolic PV flow 
in the majority of patients; 2) MR has an additiVe ffect with greater frequency 
of blunted and reversed PV systolic flow; 3) LVD only in the Iomeenue of MR 
showed PV flow abnormalities for pallente with atrial arrhythndes. These 
variables have to be taken into consideration when using PV flow in the 
presence of at~.l arrt~rnies for the assessment of various diseases. 
Assessment of  Mitral Regurgitant Severity Using 
Quantitative Doppler Transeeophageal 
Ebttocardiography: Comparison With 
Angiography 
Min Pu, Pieter M. Vandervoort, Brian P. Griffin, William J. Stewart, 
Leonardo Redriguez, Delos M. Cosgrove, James D. Thomas. The 
C/eve/and Clinic Foundation, Cleveland, Ohio 
Quantitative Doppler t ran .s~p~l  echocardiography (TEE) for assess- 
ment of mitral regurgitation (MR) has not gained wide clinical acceptance 
due to lack of comparison studies with accepted clinical standards. Methods: 
To evaluate the accuracy of quantitative Dup~er TEE for assessment of MR 
severity, We studied 6410ts using TEE. Millral inflow (MI) was calculated by 
maltiptying Doppler mitral annular veloclty-time integral by the annular area 
with assumption of elliptical shape o| annulus. Rngurgitant stroke volume 
(RSV) was obtatnad by MI n'~nus effective strek~ volun~ (then'no~futioe). 
Regurgllant fraction (RF) was cak:ulated by dividing RSV by MI. Ragurgitant 
odlk~ area (ROA) was obtained by dividing RSV by ragurgitant velocity-time 
Integral. Angiogrephy was performed in all 64 10ts within a month of TEE. 
Resutts: There were significant d'~erences in RSV, ROA and RF between 
each angiographlc grade (p < 0.05-0.001) with the least overlap when a 
cutoff between grede 2 and 3 MR wes a ROA of 0.3 cm a . 
~"  .~graphy RSV{mI) ROA(c~. ) RF(%) 
I 17:t: 12 0.11 ±0.08 224- 9 
I! 344-10 0.224- 0.07 35:1:9 
III 53:1:~9 0.39d:0.17 47:E13 
~v e4~-3s 0.70+0.3a ss~:1~ 
Conc/us/ons: This study validates the accuracy and feesibliity of quantita. 
tire Doppler TEE for assessing MR. It provides cdteria of RSV, ROA and RF 
to characterize grades used in ciinical decisions. 
